Summary: Autonomic nervous system integrity has been assessed in 30 alcoholic subjects and 30 agesex matched controls using five simple tests of cardiovascular responses. There was evidence of parasympathetic neuropathy alone in five of the alcoholic subjects (16%) and of combined parasympathetic and sympathetic neuropathy in an additional six (20%). None ofthe controls showed any abnormality. Within the alcoholic group, those with autonomic neuropathy were older, were more likely to be female and to have established alcoholic liver disease. Symptoms were a poor guide to the presence or absence of autonomic neuropathy.
Introduction
Peripheral neuropathy is a common finding in an alcoholic population but there is only limited information concerning autonomic neuropathy in these subjects. In one recent survey' twenty chronic alcoholics, selected on the basis of having peripheral neuropathy, were studied and shown to have a high prevalence of autonomic neuropathy. Previous postmortem studies have established the presence of vagal nerve degeneration in chronic alcoholics. 2 Melgaard & Somnier3 investigated cardiac neuropathy in 14 chronic alcoholics by measuring beat-to-beat variation. They found significantly increased variation in this group, reflecting impaired neurogenic control of the heart. A more recent study4 has shown an incidence of vagal neuropathy of 64% in patients with established alcoholic cirrhosis. These studies were on carefully selected groups of subjects. The aims of the present study were to assess autonomic nervous system function in an unselected group of alcoholic subjects using five simple tests of cardiovascular responses.
Subjects and methods Thirty consecutive subjects aged 24-73 years (median 50 years) attending hospital out-patient departments, were studied. Fourteen of these subjects had alcoholic liver disease and 16 of the subjects were identified as having an alcohol dependence problem through the psychiatric services. All had an average alcohol intake of more than 80 g/day (range 80-900 g/day, median 400 g/day) and had been drinking heavily for many years (mean 24 years). At the time of testing all had abstained from alcohol for more than 5 days.
Thirty age and sex matched controls attending for routine upper gastrointestinal endoscopy were also studied. All had an average alcohol intake of less than 50g/day (range 0-50g/day, median 7 g/day). As independent control groups, 14 normal hospital staff and 8 subjects with non-alcoholic liver disease were also studied.
Any subjects with a history of heart disease or diabetes mellitus, or who were taking medication likely to influence the interpretation of the autonomic function tests, such as diuretics or P-blockers, were excluded from the study. The The heart rate response to standing was the most sensitive test (82%) with high specificity. Heart rate response to Valsalva's manoeuvre and postural drop in blood pressure were highly specific but of low sensitivity. The results in hospital staff did not differ significantly from controls. The eight subjects with non-alcoholic liver disease did not differ significantly from controls but were significantly different (P = 0.02) from the alcoholic group using the most sensitive test, heart rate response to standing. These results are summarized in Table III .
Within the alcoholic group 11 subjects had autonomic neuropathy and, when compared to the 19 without autonomic neuropathy were significantly older and were more likely to have established alcoholic cirrhosis and peripheral neuropathy. These results are summarized in Table IV . Four of the five alcoholic women had autonomic neuropathy compared to seven of 25 men (P = 0.004). There was no significant correlation between symptoms of autonomic neuropathy and objective signs. The resting pulse rate was a poor guide to the presence or absence of autonomic neuropathy (controls 75 ± 5 beats/min; alcoholics without autonomic neuropathy 83 ± 8 beats/min; alcoholics with autonomic neuropathy 76 ± 8 beats/min).
Discussion
Autonomic neuropathy was a frequent finding in our alcoholic group. It is possible that some of the documented abnormalities reflect an underlying alcoholic cardiomyopathy but none of the subjects studied had clinically detectable heart disease. The disease group under study was an alcoholic population with a very high consistent alcohol intake which had led to medical or psychiatric problems. These results should not, therefore, be extrapolated to a general alcoholic population. Nevertheless, this study emphasizes that one third of alcoholics presenting to a hospital department are likely to have an established autonomic neuropathy. Prospective studies will be necessary to establish whether this has any prognostic significance but experience with a diabetic population would suggest that sudden death can be expected more frequently in those with autonomic neuropathy. 6 Symptoms for autonomic neuropathy are very nonspecific and it is not surprising that they were a poor guide to the presence or absence of neuropathy. In the control group a large number of patients (33%) complained of bloating, reflecting their attendance for routine gastroscopy. From the present study we conclude that a combination of heart rate response to Valsalva's manoeuvre, heart rate response to standing and postural drop in blood pressure are the most appropriate screening tests. The other two tests did not increase diagnostic efficiency. We found very poor compliance with deep breathing and with maintaining a sustained handgrip in the alcoholic group and this 
